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1.0 EXECUTIVE SUMMARY 
 

The Village of Cottage Grove is an operator of a municipal separate storm sewer system (MS4).  The 
operation of the MS4 is regulated by the Wisconsin DNR under General Permit WI-S058416-4 which 
requires compliance with the standards specified in Administrative Code NR 216.07(6)(b) and NR 151.13.  
These codes require quantification of annual loads and reductions of Total Phosphorus (TP) and Total 
Suspended Solids (TSS) in stormwater runoff passing through the Village�[�•�� �D�µ�v�]���]�‰���o�� �^���‰���Œ���š���� �^�š�}�Œ�u��
Sewer System (MS4).  
 
The standards outlined within NR 151 require that regulated communities achieve a 20% reduction in 
TSS in runoff that enters waters of the state, relative to no controls.  This reduction was to be measured 
Village-wide.  The Village�[�•��Draft 2010 Stormwater Quality Assessment identified that the Village was, at 
the time, achieving a 31.0% TSS reduction and so was in compliance with standards in effect at the time.  
Note, however, that MSA was not authorized by the Village to release this plan for regulatory review 
until February 2012.  
 
In September 2011, USEPA approved a Total Maximum Daily Load (TMDL) for the Rock River Watershed 
which identified reductions of Total Suspended Solids (TSS) and Total Phosphorus (TP) necessary to 
restore water quality to achieve designated uses for selected reaches of the Rock River and its 
tributaries.  In addition to the requirement for Village-wide reductions in TSS loads previously discussed, 
General Permit WI-S058416-4 requires additional reductions in TSS and TP according to the 
recommendations of USEPA approved TMDLs.  The Village of Cottage Grove is located entirely within 
the Rock River Watershed and drains to two reaches tributary to the Rock River; Yahara River (R66) and 
Lake Koshkonong (R83).  The watersheds within the Village draining to these two reaches are shown on 
Figure 1 in the Appendix A of this report.  Table 1, below, summarizes TSS and TP loads within the two 
reaches within the Village. 
 

Table 1 
Current TSS and TP Reduction Performance 

 

Study Area 

Regulated 
Area TSS Load TP Load 

(acres) Load In 
(tons/yr) 

Trapped 
(tons/yr) Reduction1 Req. Load In 

(lbs/yr) 
Trapped 
(lbs/yr) Reduction1 Req. 

Yahara River 
(R66) 1,030 103.9 35.5 34.2% 62% 801 188 23.5% 54% 

Lk Koshkonong 
(R83) 1,243 89.7 68.8 76.6% 55% 545 305 55.9% 54% 

Notes:  1. All �Œ�����µ���š�]�}�v�•�����Œ�����Œ���o���š�]�À�����š�}�������^�E�}�����}�v�š�Œ�}�o�•�_�����}�v���]�š�]�}�v�X 

 
This study has found that the Village�[�•���•�š�}�Œ�u�Á���š���Œ���u���v���P���u���v�š���•�Ç�•�š���u��meets the required reductions 
for TSS and TP for Reach 83, but falls short of both reduction requirements for Reach 66.   
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The Village �]�•�����µ�Œ�Œ���v�š�o�Ç�������‰���Œ�š�v���Œ���Á�]�š�Z���š�Z�����D�����]�•�}�v���D���š�Œ�}�‰�}�o�]�š���v���^���Á���Œ���P�������]�•�š�Œ�]���š�[s �~�D�D�^���[�•�•��Yahara 
Watershed Adaptive Management Program (applicable to Reach 66), which has been recognized by 
WDNR as a viable method for achieving required reductions in TSS and TP from municipal sources.  The 
Village is currently paying MMSD $50 per year per pound of required TP reduction required to achieve 
TMDL goals.  This equates to $12,000 per year to offset a previously estimated TP reduction requirement 
of 240 lbs/year.  This study has shown that the Village is actually 244 pounds per year short on TP 
reduction performance relative to the Rock River TMDL ���v�����š�Z�����s�]�o�o���P���[�•�����P�Œ�����u���v�š���Á�]�š�Z���D�D�^�����•�Z�}�µ�o����
be updated to reflect this revised number.    

 
Continuing with the Adaptive Management Program will entire satisfy Village requirements for TP 
reduction in Reach 66 and so no additional stormwater quality improvements will be necessary to 
comply with TMDL requirements for TP reduction.  It is acknowledged that the Adaptive Management 
Program will also achieve reductions in TSS through implementation of management practices that 
reduce TP.  These TSS reductions will be distributed to members of the Adaptive Management Program 
proportionate to rates paid for TP reduction credits.  It is assumed that TSS reduction requirements 
within Reach 66 will be achieved concurrently with TP reduction requirements under the Adaptive 
Management Program; however, this is not explicitly stated in the Adaptive Management 
Intergovernmental Agreement and should be confirmed with the WDNR.  If WDNR feels that the 
Adaptive Management program will not also achieve necessary TSS reduction requirements, it will be 
necessary that the Village implement additional and/or improvement operational and structural 
management practices as described in the Stormwater Quality Plan Update report. 
 
 
 
 
  



Stormwater Quality Plan Update - Rock River TMDL Assessment, Village of Cottage Grove, WI 
 

 
 6  

2.0 INTRODUCTION 
 
The Village of Cottage Grove is an operator of a municipal separate storm sewer system (MS4).  The 
operation of the MS4 is regulated by the Wisconsin DNR under General Permit WI-S058416-4 which 
requires compliance with the standards specified in Administrative Code NR 216.07(6)(b) and NR 151.13.  
These codes require quantification of annual loads and reductions of Total Phosphorus (TP) and Total 
Suspended Solids (TSS) in stormwater runoff passing through the Village�[�•�� �D�µ�v�]���]�‰���o�� �^���‰���Œ���š���� �^�š�}�Œ�u��
Sewer System (MS4).  
 
The standards outlined within NR 151 require that regulated communities achieve a 20% reduction in 
TSS in runoff that enters waters of the state, relative to no controls.  The �s�]�o�o���P���[�•�����Œ���(�š���î�ì�í�ì���^�š�}�Œ�u�Á���š���Œ��
Quality Assessment identified that the Village was, at the time, achieving a 31.0% TSS reduction and so 
was in compliance with standards in effect at the time.  Note, however, that MSA was not authorized by 
the Village to release this plan for regulatory review until February 2012.  
  
In September 2011, USEPA approved a Total Maximum Daily Load (TMDL) for the Rock River Watershed 
which identified reductions of Total Suspended Solids (TSS) and Total Phosphorus (TP) necessary to 
restore water quality to achieve designated uses for selected reaches of the Rock River and its 
tributaries.  In addition to the requirement for Village-wide reductions in TSS loads previously discussed, 
General Permit WI-S058416-4 requires additional reductions in TSS and TP according to the 
recommendations of USEPA approved TMDLs.  The Village of Cottage Grove is located entirely within 
the Rock River Watershed and drains to two reaches tributary to the Rock River; Yahara River (R66) and 
Lake Koshkonong (R83).  The watersheds within the Village draining to these two reaches are shown on 
Figure 1 in the Appendix A of this report.  Table 2, below, summarizes TSS and TP reduction targets for 
the two reaches within the Village. 
 

Table 2 - Rock River TMDL Recommended TSS and TP Reductions 
 

Rock River Reach Required TSS Reduction1 Required TP Reduction1 

Reach 66 - Yahara River 62% 54% 

Reach 83 - Lake Koshkonong 55% 54% 

1. �Z�����µ���š�]�}�v���Œ���‹�µ�]�Œ���u���v�š�•�����Œ�����Œ���o���š�]�À�����š�}�������Z�v�}�����}�v�š�Œ�}�o�•�[�����}�v���]�š�]�}�v 
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3.0 WATER QUALITY MODELING 
 
The findings of this study are taken from detailed WinSLAMM Version 10.3 models of the Village�[�•��
stormwater management system.  WinSLAMM is a Wisconsin Department of Natural Resources (WDNR) 
approved model recommended for use in determining TSS and TP removal rates from stormwater 
management practices for assessment of compliance with WPDES requirements (see notation 
NR216.07(6)(b) �t � T̂he department believes that computer modeling is the most efficient and cost 
effective method for calculating pollutant loads. Pollutant loading models such as WinSLAMM, P8 or 
equivalent methodology may be used to evaluate the efficiency of the design in reducing total suspended 
solids.�_�•���� 
 
�^�t�]�v�^�>���D�D�_ �������Œ���À�]���š���•���^�^�}�µ�Œ�������>�}�����]�v�P�����v�����D���v���P���u���v�š���D�}�����o���€�(�}�Œ���t�]�v���}�Á�•�•�X�_����WinSLAMM was 
originally developed to better understand the relationships between sources of urban runoff pollutants 
and runoff quality.  It has been continually expanded since the late 1970s and has been revised to include 
a wide variety of source areas (runoff and pollutant generators) and outfall control practices (runoff and 
pollutant management practices). WinSLAMM is based on actual field observations and has minimal 
reliance on theoretical processes.   
 
Use of the WinSLAMM as the principal water quality model for this current study represents a change 
from previous work.  The 2010/2012 Stormwater Management Plan Update for the Village of Cottage 
Grove was completed using the P8 model (version 3.4).  At the time, P8 was preferred to WinSLAMM 
���µ�����š�}���]�š�•�������]�o�]�š�Ç���š�}�����À���o�µ���š�������Á���š���Œ���‹�µ���o�]�š�Ç���š�Œ�����š�u���v�š���}�(���Z���v��-of-�‰�]�‰���[���u���v���P���u���v�š���‰�Œ�����š�]�����•���]�v���•���Œ�]���•�U��
a function not available in the version of WinSLAMM available at the time.  WinSLAMM version 10.3, as 
used in this study, has been substantially revised since 2010 and now includes the ability to route BMPs 
in series, as well as the ability to evaluate a wider variety of management practices than can currently 
be evaluated in P8. 
 
Input data required by WinSLAMM for each model application includes a number of data files that 
describe local meteorological and hydrological conditions and pollutant loading characteristics.  These 
files are prescribed for use in the WinSLAMM model by the USGS Wisconsin Water Science Center and 
include parameter files for rainfall, pollutant distribution, runoff coefficients, particulate solids 
concentrations, and pollutant delivery data. 

 
3.1  RAINFALL DATA 

 
The USGS has evaluated rainfall data collected across the state of Wisconsin for many years and 
has identified annual rainfall records for five locations in the state that are felt to be 
representative of typical rainfall precipitation conditions.  For Cottage Grove, the closest rainfall 
record recommended for use in water quality modeling is the Madison five-year rainfall record 
starting in 1980 (a five-year model run is specified by WDNR for evaluations which include street 
sweeping or catch basin cleaning programs).  Modeling protocols established by WDNR require 
elimination of the winter season (where precipitation principally falls as snow or ice) from the 
model simulation as WinSLAMM cannot accommodate snowfall and runoff from snowmelt 
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events.  The range of winter dates applicable to the Madison rainfall data run from December 2 
to March 12.  Thus, any single-year simulation runs from March 13 to December 1. 
 
3.2  WinSLAMM POLLUTANT LOADING FILES 

 
Pollutant loading files required by the WinSLAMM model include a Pollutant Probability 
Distribution File, Runoff Coefficient File, Particulate Solids Concentration File, Particulate Residue 
Reduction File, and a Street Delivery Parameter File. 
 
The Pollutant Probability Distribution File describes the pollutant loading from different source 
areas (land use types).  This data is based upon actual pollutant loading collected from the study 
area or region.   
 
The Runoff Coefficient File describes parameters specific to different source areas (land use 
types) that determine the runoff volumes resulting from rainfall events of different depth. 
 
The Particulate Solids Concentration File contains parameters allowing the WinSLAMM model to 
determine the weight of particulate solids loadings resulting from runoff events of different 
volumes.  The particulate solids concentration file includes data measured by the USGS from 
source areas including residential, commercial, and industrial rooftops; residential lawns; 
residential driveways; residential, commercial and industrial streets; commercial and industrial 
parking lots; freeways; and undeveloped areas.   
 
The Particulate Residue Reduction File describes the fraction of total particulates that remains 
within the drainage system after rainfall events and so do not reach the system outfall.   
 
The Street Delivery Parameter File contains data describing the fraction of total particulates that 
do not reach the outfall during a rain event, for different rain depths and street textures. 
 
3.3  MODEL PARAMETER FILES 

 
The following model parameter files were entered into the WinSLAMM model(s) for evaluation 
of the Village of Cottage Grove�[�•��stormwater management system. 
 
Rainfall Files -      WisReg �t Madison Five Year Rainfall.ran 
Pollutant Probability Distribution File -  WI_GEO03.ppdx 
Runoff Coefficient File -    WI_SL06 Dec06.rsv 
Particulate Solids Concentration File -  v10.1 WI_AVG01.pscx 
Street Delivery File:  
 Residential/Other -    WI_Res and Other Urban Dec06.std 
 Institutional/Commercial/Industrial -  WI_Com Inst Indust Dec06.std 
 Freeway -      Freeway Dec06.std 
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3.4 WATERSHEDS, LAND USES, SOURCE AREAS, AND SOIL TYPES. 
 

Watersheds are the sources of runoff and pollutants simulated by the program.  WinSLAMM 
Version 10 is capable of modeling complex systems of interconnected watersheds each of which 
can contain up to six discrete land uses; residential, institutional, commercial, industrial, freeway, 
and other urban areas.  Each land use contains specific runoff and pollutant source areas 
including roofs, paved parking/storage areas, unpaved parking/storage areas, playground, 
driveways, sidewalks/walks, street areas, landscaped areas (small and large), undeveloped areas, 
isolated/water body area, other pervious areas and impervious areas (directly connected and 
indirectly connected).  Each source area is further categorized by soil texture, including sand, silt, 
and clay soil types.   

 
3.4.1  Determination of Watershed Boundaries 

 
For this study, watershed areas draining to discrete elements of the stormwater 
management system were delineated using the GIS program ArcMap 10.  Delineation of 
watersheds was completed using two-foot contour interval topographic maps overlaid 
with storm sewer and surface drainage system base maps provided by the Village of 
Cottage Grove.  In some cases engineering documents from various development related 
stormwater management plans or other documents (all provided by the Village) were 
used to determine watershed boundaries. 
 
The major watershed (i.e. TMDL reachshed) boundaries as determined by this study vary 
from those utilized in the approved Rock River TMDL as detailed information including 
storm sewer system maps were not factored into the development of watershed divides 
used in the TMDL.  WDNR anticipated that as municipalities updated their water quality 
plans, there would be differences in reachshed boundaries due to local utilization of more 
precise data and expansion or contraction of municipal boundaries, as well as for other 
reasons.  Current WDNR �P�µ�]�����v�������]�•�•�µ�������&�����Œ�µ���Œ�Ç���î�ì�í�ò�����v�����š�]�š�o�������^TMDL Guidance for 
MS4 Permits: Planning, Implementing, and Modeling Guidance - Addendum A (Percent 
�Z�����µ���š�]�}�v�•�_ directs the modeler to apply the applicable percent reductions from baseline 
as stated in the TMDL to the revised or expanded MS4 reachsheds.  A copy of this 
guidance document is included in Appendix B.  Figure 1 in Appendix A illustrates the 
differences in watershed boundaries used in this study vs. that of the TMDL. 
 
Figure 2 in Appendix A identifies the total study area evaluated in this report.  The study 
area consists of the envelop of the Village Limits and areas outside the Village limits that 
drain to existing BMPs inside the Village limits.  Note, however, that pollutant loads from 
areas outside the Village (as well as from certain areas inside the Village) are not included 
in load or reduction calculations.  Only stormwater runoff from these areas is accounted 
for as stormwater runoff may have impact on BMP performance.  More information 
�Œ���P���Œ���]�v�P���š�Z���•�����Z���Æ���u�‰�š�[�����Œ�����•���]�•���]�v���o�µ���������]�v���^�����š�]�}�v���ð���}�(���š�Z�]�•���Œ���‰�}�Œ�š�X 
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3.4.2  Development of WinSLAMM Land Use Data 
 

MSA created a GIS Land Use data layer file describing land use within the Village based 
on a review of the 2019 parcel dataset available from Dane County, combined with visual 
interpretation aerial photography (2017: Dane County).  Each parcel within the Village 
�Á���•�����•�•�]�P�v�����������µ�v�]�‹�µ�����o���v�����µ�•�������}�Œ�Œ���•�‰�}�v���]�v�P���š�}���}�v�����}�(���š�Z�����^�^�š���v�����Œ�����>���v�����h�•���•�_�������(�]�v������
within the WinSLAMM model.  For street right-of-way (ROW) areas, MSA assigned the 
land use of each parcel to that half of the ROW directly adjacent to the parcel.  The 
WinSLAMM Land Uses Classifications used for this study are summarized in Table 3, 
below.  Figure 3 in Appendix A identifies WinSLAMM land uses within the study area. 
 

Table 3 - WinSLAMM Land Use Classifications 
 

General Land Use WinSLAMM Land Use  

Commercial 

Downtown 
Office Park 
Shopping Center 
Strip Commercial 

Industrial Light Industrial 

Institutional 
Hospital 
Institutional, Misc. 

School 
Highway 6-Lane Rural XS with Median, ADT = 55000, slope S2 

Residential 

Suburban 
Low Density Residential 
Medium Density Residential No Alley 
High Density Residential No Alley 
Duplex 
Multi-Family Residential 

Other Urban 

Agricultural1 

Airport, Bike Path, Railroad2 

Cemetery 
Open Space 
Park 

1. Agricultural lands were modeled ���•���í�ì�ì�9���Z�}�š�Z���Œ���‰���Œ�À�]�}�µ�•�����Œ�����[�X����. 
2. Airport, Railroad and Bike Path Standard Land Use created based on 

impervious area and connectivity specific to Cottage Grove.  For the railroad 
bed, the impervious area was classified as unconnected unpaved parking 
areas. 
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3.4.3  Development of WinSLAMM Source Area Data 
 

The WinSLAMM model requires that each land use be further divided into source areas 
�•�µ���Z�����•���^�•�]�����Á���o�l�_�U���^���Œ�]�À���Á���Ç�_�U���^�Œ�}�}�(�_�U�����š���X�����/�v���������]�š�]�}�v���š�}���Œ���‹�µ�]�Œ�]�v�P���š�Z�����•�]�Ì�������v�����š�Ç�‰�����}�(��
�������Z���•�}�µ�Œ���������Œ�����U���]�š���]�•���v�������•�•���Œ�Ç���š�}�������•���Œ�]�������š�Z�����o���À���o���}�(���^���}�v�v�����š�����v���•�•�_���š�Z���š���������Z���•�}�µ�Œ������
area has to the stormwater drainage system.  Some impervious areas which discharge 
runoff across pervious areas prior to reaching the drainage system can be defined as 
�^���]�•���}�v�v�����š�����_�X�������µ�Œ�Œ���v�š�������š���]�o�������•�}�µ�Œ���������Œ�����������š�����Á���•���v�}�š�����À���]�o�����o�����(�Œ�}�u���š�Z����Village and 
would have required a substantial digitization effort to develop, which was beyond the 
scope of this plan update.  WinSLAMM �^�^�š���v�����Œ���� �>���v���� �h�•���_�� �(�]�o���•�� �Á���Œ���� ���‰�‰�o�]������ �š�}�� �š�Z����
study area; these files describe the distribution and connectedness of typical source areas 
within each of the various land use types.  MSA applied the WinSLAMM Standard Land 
Use files uniformly across each land use area. 
 
�E�}�š�����š�Z���š�����‰�‰�o�Ç�]�v�P���š�Z�����^�š���v�����Œ�����>���v�����h�•�����(�]�o���•���š�}�����v���]�v���]�À�]���µ���o�����D�W�[�•���Á���š���Œ�•�Z������
introduces error into the modeling if the BMP serves only a singular site.  Typically, a site 
�Á�]�o�o�������������•�]�P�v�������š�}�����]�Œ�����š���u�}�•�š���}�Œ�����o�o���}�(���š�Z�����•�]�š���[�•���]�u�‰���Œ�À�]�}�µ�•�����Œ�������Œ�µ�v�}�(�(���š�}���š�Z�������D�W�U��
while landscaped areas and occasional unconnected impervious areas may drain away 
from the BMP.  The Standard Land Use files apply each source area homogeneously 
across each parcel regardless of the actual drainage conditions within the parcel, or 
groups of parcels, or watershed.  Since impervious surfaces typically represent the 
greatest sources of pollutants, this approach results in a conservative modeling 
approach since the model will underestimate loads routed to BMPs and will 
overestimate loads not routed to, and treated by, BMPs. 

 
3.4.4  Development of WinSLAMM Soil Texture Data 

 
WinSLAMM requires that the soil underlying all source areas be classified by texture as 
sand, silt, or clay.   �d�Z�����t�]�v�^�>���D�D���^F�Œ���‹�µ���v�š�o�Ç�����•�l�������Y�µ���•�š�]�}�v�•���~�&���Y�•�_ document on the 
WinSLAMM web site (http://winslamm.com/faq.html) states that soil textures are to be 
assigned according to the hydrologic soil group (HSG) assigned each soil type by the USDA-
NRCS SSURGO Soil Database for Dane ���}�µ�v�š�Ç�V�� �^�t�Z���v�� �Á���� �•���š�� �µ�‰���š�Z���� �•�}�]�o�� ���o���•�•�]�(�]�����š�]�}�v�•��
clayey, silty and sandy, we assumed that they would correspond to the SCS classification 
A, B, C, and D soils, with: A �t Sandy, B �t Silty, C and D - ���o���Ç���Ç�X�_ 
 
Figure 4 in Appendix A and Table 4 on the following pages identifies the soil types within 
the project study area identified in the Dane County SSURGO Soil Database and identifies 
the soil texture class assigned to each soil for entry into WinSLAMM according to the 
relationship described above.  Soils with a dual classification such as B/D indicate the HSG 
of the soil in a drained and undrained condition, respectively.  All dual classification soils 
were assumed to be drained as this is a common condition in both urban areas and 
agricultural land improved with tile drainage systems.  
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There were four exceptions to the approach described above for the application of soil 
textures to the study area:  soils identified in the county soil atlas as Gravel Pit, Made 
Land, Quarry and Water do not have an assigned HSG.  As necessary, these areas were 
manually reclassified to the match the HSG and WinSLAMM soil texture of the directly 
adjacent soil types.   In all cases they were assigned HSG B classification (silty). 
 

Table 4 - WinSLAMM Soil Textures 
 

Mapped 
Symbol Soil Name Mapped 

HSG Assigned HSG Assigned 
Texture 

BbA Batavia silt loam, gravelly substratum B B Silty 

BbB Batavia silt loam, gravelly substratum B B Silty 

BoB Boyer sandy loam B B Silty 

DnB Dodge silt loam C C Clayey 

DnC2 Dodge silt loam C C Clayey 

DrD2 Dresden loam B B Silty 

DsB Dresden silt loam B B Silty 

DsC2 Dresden silt loam B B Silty 

EfB Elburn silt loam C C Clayey 

GP Gravel pit 
 

B Silty 

GwB Griswold loam B B Silty 

GwC Griswold loam B B Silty 

GwD2 Griswold loam B B Silty 

Ho Houghton muck A/D A Sandy 

KdB Kidder loam B B Silty 

KdC2 Kidder loam B B Silty 

KdD2 Kidder loam B B Silty 

KeB Kegonsa silt loam B B Silty 

KrE2 Kidder soils B B Silty 

Ma Made land 
 

B Silty 

Mc Marshan silt loam B/D B Silty 

MdB McHenry silt loam B B Silty 

MdC2 McHenry silt loam B B Silty 

MdD2 McHenry silt loam B B Silty 

Os Orion silt loam, wet B/D B Silty 
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Table 4 - WinSLAMM Soil Textures 
Continued 

Mapped 
Symbol Soil Name Mapped 

HSG Assigned HSG Assigned 
Texture 

Ot Otter silt loam B/D B Silty 

Pa Palms muck B/D B Silty 

PnA Plano silt loam, till substratum B B Silty 

PnB Plano silt loam, till substratum B B Silty 

PnC2 Plano silt loam, till substratum B B Silty 

PoA Plano silt loam, gravelly substratum B B Silty 

PoB Plano silt loam, gravelly substratum B B Silty 

QUA Quarry 
 

B Silty 

RaA Radford silt loam B/D B Silty 

RnB Ringwood silt loam B B Silty 

RoB Rockton silt loam C C Clayey 

SaA Sable silty clay loam B/D B Silty 

ScA St. Charles silt loam B B Silty 

ScB St. Charles silt loam B B Silty 

ScC2 St. Charles silt loam B B Silty 

ScD2 St. Charles silt loam B B Silty 

TrB Troxel silt loam B B Silty 

VrB Virgil silt loam B/D B Silty 

VwA Virgil silt loam, gravelly substratum B/D B Silty 

W Water 
 

B Silty 

Wa Wacousta silty clay loam B/D B Silty 

WxB Whalan silt loam C C Clayey 

WxC2 Whalan silt loam C C Clayey 

 
3.5 WATER QUALITY MANAGEMENT PRACTICES 
WinSLAMM allows for assignation of water quality management practices for individual source 
areas within a land use type, within the drainage system �•���Œ�À�]�v�P���š�Z�����Á���š���Œ�•�Z�����U���}�Œ�����š���š�Z�����^outfall�_��
(point of discharge of the watershed).  If applicable, each practice was input into the models 
according to the structure identified in Table 5 on the following page. 
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Table 5 - Application of BMPs within WinSLAMM Model network 
 

Practice Level of Application within WinSLAMM 

Street Sweeping Source Area (Street Only) 
Detention Ponds (Wet/Dry/Infiltration) Outfall 
Biofilters Outfall 

 
The Village has indicated that there may be occasional sumped catch-basins within the MS4 
system, however, they are unmapped and their details are unknown.  Additionally, there are 
limited and short areas where there are vegetated swales comprising the drainage system; 
however, they either serve only very small areas, or are themselves very small and serve very 
large areas such that they provide very little effective stormwater treatment.  For these reasons 
these two types of BMPs were not evaluated in this study. 
 
The structure of any WinSLAMM model follows a cascading pattern; starting first with land uses 
which contain source areas; these are then connected to drainage system elements; and finally, 
outfall system elements.  Diagram 1 on the following page presents a typical example of how any 
individual subwatershed in the Village of Cottage Grove�[�•���t�]�v�^�>���D�D modeling was constructed.  
The model nodes which are circled represent nodes describing drainage areas for various land 
uses and source areas.  Each possible land use is included multiple times in the model network 
to reflect the portion of each watershed which drains to a system of catch basins or swales (or 
neither).  Collectively all three drainage network types are collected in a single junction and 
routed to the pond or other outfall device which receives runoff and pollutant loads from the 
entire subwatershed.  Note that not all land uses, drainage system BMPs, or outfall BMPs are 
found in every subwatershed.   
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Diagram 1 - Example WinSLAMM model Network Subwatershed Level 
 

*Catchbasins and swales were not modeled in this study for reasons stated in section 3.5 
 

3.5.1  Application of Street Sweeping in WinSLAMM 
 

Street sweeping is a management practice applied at the street source area level within 
the WinSLAMM model and was the only management practice evaluated in this manner.   
 
WinSLAMM is capable of modeling both mechanical and vacuum-assisted street 
sweeping.  Sweeping intervals may be altered and sweeping may be evaluated with and 
without parking restrictions.  Parking restrictions assume that cars are not allowed to park 
on streets on days when sweeping is to occur.   
 
Street sweeping parameters were provided by the Village of Cottage Grove.  The Village 
operates a vacuum assisted street sweeper and sweeps the streets in the Village once in 
the spring and once in the fall. 
 
Figure 5 in Appendix A identifies the areas in the Village where street sweeping occurs. 
 
3.5.2 Application of Detention Ponds in WinSLAMM 
 
There Village�[�•�� ���µ�Œ�Œ���v�š�� �'�/�^��database identifies 87 existing public and private structural 
stormwater BMPs.  Figure 6 in Appendix A identifies the location of known stormwater 
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management practices in the Village. The Village�[�•�� �‰�µ���o�]���� �Á�}�Œ�l�• department provided 
construction plans or stormwater management plans for the vast majority of these BMPs 
documenting necessary geometric data such as storage volume and outlet device 
configuration.  Those BMPs where plan information was not available were in some cases 
visually inspected and/or necessary geometry data was developed using aerial photos, 
aerial contour mapping, or through other sources.   
 
After review of available information, 48 BMPs were included in the modeling.  The 
primary reason that BMPs were removed from consideration was if the BMP was located 
in a subwatershed served by a larger and arguably more effective BMP.  The largest 
example of this approach was within the interstate commerce park; the series of five large 
regional ponds serving the commerce park achieve extremely high levels of pollutant 
reduction; the additional treatment provided by the 13 known existing rooftop rain 
gardens within the commerce park would not have added substantially to pollutant 
reduction totals from this subwatershed. 
 
Appendix C presents the geometric data of the existing structural stormwater 
management practices which were modeled.  Note that the information in Appendix C is 
presented using the computer model HydroCAD 10.00, which was done for two reasons; 
the first is simply due to the fact that HydroCAD provides a good template for recording 
stormwater pond geometric data; the second is that on occasion, pond outlet structures 
are too complex to be accommodated by WinSLAMM, in these cases a numeric outlet 
rating curve (table of depth vs. storage volume vs. discharge rate) was developed using 
HydroCAD and then directly entered into WinSLAMM. 
 
Many of the existing BMPs are either dry ponds, or are wet ponds with less than three 
feet permanent pool depth.  Internal routines within the WinSLAMM model force TSS 
reduction estimates to zero for dry detention ponds.  TSS reduction estimates for wet 
ponds with less than three feet permanent pool depth are prorated downward in a linear 
fashion; a pond with a three-foot permanent pool is allowed the full modeled TSS 
reduction efficiency, a pond with a 1.5-foot permanent pool depth is assigned 50% of the 
modeled TSS reduction efficiency.   

 
4.0 APPLICATION OF REGULATORY CONDITIONS TO WINSLAMM INPUT DATA 
 
WinSLAMM modeling for this study was conducted in accordance with the following published WDNR 
modeling guidance documents for evaluation of the level of compliance with TMDLs.  Complete copies 
of these documents are include in Appendix B. 
 

�x TMDL Guidance for MS4 Permits: Planning, Implementation, and Modeling Guidance.  
Effective October 20, 2014 

�x TMDL Guidance for MS4 Permits: Planning, Implementation, and Modeling Guidance 
Addendum A (Percent Reduction).  Effective February 2016  
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�x TMDL Guidance for MS4 Permits: Planning, Implementation, and Modeling Guidance 
Addendum B (Internally Drained Areas).  Effective May 2016 
 

Several (not all) key modeling protocols from the guidance documents, along with how they were applied 
within this study, are discussed below.  Note that Appendix B also includes other guidance documents 
that may come into play as the Village investigates other avenues to achieve TMDL pollutant reduction 
goals.   
 

1. MS4 compliance with TMDL requirements were considered on a reachshed basis because 
different reachsheds will have different target reductions.  The Village of Cottage Grove 
is located entirely within the Rock River Watershed and drains to two reaches tributary 
to the Rock River; Yahara River (R66) and Lake Koshkonong (R83)   Separate models were 
constructed for each reach and results for each reach are tabulated separately. 

2. The preferred option for implementing TMDLs uses a percent reduction methodology 
similar to NR 151.13 (as opposed to using a methodology based on the mass wasteload 
allocation (WLA)).  The usage of a percent reduction methodology allows both the MS4 
and WDNR the ability to implement the reductions without having to continually 
reallocate and track WLAs across changing reachshed and municipal boundaries.  The 
�•�š�µ���Ç�� �Œ���•�µ�o�š�•�� ���Œ���� �‰�Œ���•���v�š������ �}�v�� ���� �^�‰���Œ�����v�š�� �Œ�����µ���š�]�}�v�� �(�Œ�}�u�� �����•���o�]�v���_�� �����•�]�•�X�� ��Watershed 
(reachshed) and municipal boundaries have been adjusted based on the currently best 
available information. 

3. Percent reductions from baseline were calculated according to the requirements of the 
guidance document: TMDL Guidance for MS4 Permits: Planning, Implementation, and 
Modeling Guidance. Section D. Part 1 �t Expressing WLAs and Reduction Targets.   

4. Areas which were excluded from the calculations include those listed below.  A map 
showing these areas is included as Figure 7 in Appendix A.  
a. Pollutant loadings from an upstream MS4.  Pollutant loads originating within 

surrounding townships and Wisconsin DOT rights-of-way (Interstate 90) were 
excluded from the analysis. 

b. Property that drains directly to a water of the state without passing through the 
�‰���Œ�u�]�š�š�����[�•���D�^�ð�X�����W�}�o�o�µ�š���v�š���o�}�����•���(�Œ�}�u���š�Z���•�������Œ�����•���Á���Œ�������Æ���o�µ���������(�Œ�}�u���š�Z����
analysis     

 

5.0 FINDINGS  
 

Table 6, on the following page, summarizes the pollutant reduction performance achieved by the 
Village�[�•�����Æ�]�•�š�]�v�P���•�š�}�Œ�u�Á���š���Œ���u���v���P���u���v�š���•�Ç�•�š���u��on a reach-by-reach basis as well as on a Village-
wide basis.    
 
The findings of this study show that the Village is falling short of TSS and TP reductions recommended 
by the Rock River TMDL for Reach 66, and as such, the Village must take additional steps regarding to 
improve stormwater quality treatment in these watersheds to be in compliance with its WPDES permit.  
Specifically, to meet the requirements of the TMDL it will be necessary to improve TSS and TP reductions 
as summarized in Table 7, also on the following page. 
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Table 6 
Current TSS and TP Reduction Performance 

 

Study Area 

Regulated 
Area TSS Load TP Load 

(acres) Load In 
(tons/yr) 

Trapped 
(tons/yr) Reduction1 Req. Load In 

(lbs/yr) 
Trapped 
(lbs/yr) Reduction1 Req. 

Yahara River 
(R66) 1,030 103.9 35.5 34.2% 62% 801 188 23.5% 54% 

Lk Koshkonong 
(R83) 1,243 89.7 68.8 76.6% 55% 545 305 55.9% 54% 

Notes:  1. A�o�o���Œ�����µ���š�]�}�v�•�����Œ�����Œ���o���š�]�À�����š�}�������^�E�}�����}�v�š�Œ�}�o�•�_�����}�v���]�š�]�}�v�X 

 
Appendix F presents detailed modeling results for the existing and proposed conditions in the 
Village of Cottage Grove. 
 

Table 7 
Additional TSS and TP Reductions Necessary to Comply with TMDL 

 

Study Area 

Additional TSS 
Reduction 
Required 
(tons/yr) 

Additional TP 
Reduction 
Required 
(lbs/yr) 

Yahara River (R66) 28.9 244 

Lk Koshkonong (R83) None None 

 
6.0 STORMWATER QUALITY TREATMENT PERFORMANCE ALTERNATIVES ANALYSIS 

 
As identified in the previous section, the evaluation of the Village�[�•�����Æ�]�•�š�]�v�P���•�š�}�Œ�u�Á���š���Œ���u���v���P���u���v�š��
system shows that the Village is falling short of TSS and TP reductions for Reach 66 as recommended by 
the Rock River TMDL.  As such, the Village must make modifications to its stormwater management 
program to improve stormwater quality treatment in Reach 66 to be in compliance with it WPDES 
permit.  These actions can be categorized as Programmatic, such as requiring landowners whose 
property contains a stormwater BMP to periodically inspect the BMP and conduct maintenance when 
required; Structural, which include the construction of new stormwater ponds or modification to existing 
stormwater ponds; or Operational, such as changing the frequency or type of street sweeping program 
operated by the Village. 
 

6.1  PROGRAMMATIC STORMWATER QUALITY RECOMMENDATIONS 
 
In general, there are certain Programmatic actions that any regulated municipality should 
follow, and they are not subject to an alternatives analysis and so are not further discussed in 
this section.  Programmatic recommendations appear as the first items identified in Section 7.0 
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Recommendations.   
 
One particularly important programmatic action that the Village is recommended to continue 
�]�v�À�}�o�À���u���v�š���Á�]�š�Z���]�•���š�Z�����D�����]�•�}�v���D���š�Œ�}�‰�}�o�]�š���v���^���Á���Œ���P�������]�•�š�Œ�]���š�[�•���~�D�D�^���[�•�•���z���Z���Œ�����t���š���Œ�•�Z������
Adaptive Management Program.  This program has been recognized by WDNR as a viable 
method for achieving required reductions in TSS and TP from municipal sources.   
 
The Village is currently paying MMSD $50 per year per pound of required TP reduction required 
to achieve TMDL goals.  This equates to $12,000 per year to offset an estimated TP reduction 
requirement of 240 lbs/year.  This study has shown that the Village is actually 244 pounds per 
�Ç�����Œ���•�Z�}�Œ�š���}�v���d�W���Œ�����µ���š�]�}�v���‰���Œ�(�}�Œ�u���v���������v�����š�Z�����s�]�o�o���P���[�•�����P�Œ�����u���v�š���Á�]�š�Z���D�D�^�����•�Z�}�µ�o����������
updated to reflect this revised number.    
 
Continuing with the Adaptive Management Program will entire satisfy Village requirements for 
TP reduction in Reach 66 and so no additional stormwater quality improvements will be 
necessary to comply with TMDL requirements for TP.  The Adaptive Management Program will 
also achieve reductions in TSS through implementation of management practices that reduce 
TP.  These TSS reductions will be distributed to members of the Adaptive Management Program 
proportionate to rates paid for TP reduction credits.  It is assumed that TSS reduction 
requirements within Reach 66 will be achieved concurrently with TP reduction requirements 
under the Adaptive Management Program; however, this is not explicitly stated in the Adaptive 
Management Intergovernmental Agreement and should be confirmed with the WDNR.  If the 
Adaptive Management program is not anticipated to also achieve TSS reduction requirements it 
will be necessary that the Village implement additional and/or improvement operational and 
structural management practices as described in the following sections.   

 
6.2  OPERATIONAL STORMWATER QUALITY ALTERNATIVES (STREET SWEEPING). 

 
The only operational practice that the Village currently conducts which is quantifiable in the 
context of WinSLAMM modeling for the evaluation of TSS and TP reductions alternatives is street 
sweeping.  As mentioned previously, the Village operates a vacuum assisted street sweeper and 
sweeps the streets in the Village once in the spring and once in the fall.  Table 8, on the following 
page summarizes �š�Z�����Œ���•�µ�o�š�•���}�(���š�Z�������µ�Œ�Œ���v�š���t�]�v�^�>���D�D�����v���o�Ç�•�]�•���}�(���š�Z�����s�]�o�o���P���[�•���•�š�Œ�����š���•�Á�����‰�]�v�P��
program.   
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Table 8 -TSS and TP Reductions Achieved by Street Sweeping 
   

Study Area TSS Reduction  TP Reduction  

Yahara River (R66) 5.3% 2.8% 

Lk Koshkonong (R83) 4.5% 2.7% 

 
The results of the current analysis as presented in Table 8 are slightly more favorable than 
reported in 2010/2012, which found sweeping to reduce 4.1% TSS village-wide.  As part of the 
2010/2012 study, different street sweeping frequencies were evaluated, the most extreme of 
which was to increase sweeping frequency to once every two weeks and to implement parking 
controls for the days where sweeping was conducted.  Under this scenario, sweeping was 
estimated to achieve a Village-wide TSS reduction rate of 13.6%.  Extrapolating TP reductions 
according to standard rules-of-thumb provides an estimate of 9% annual TP reduction.  Applying 
these general reduction rates to areas of the Village not otherwise served by existing or proposed 
structural BMPs would provide the additional reductions as described in Table 9 (enhanced 
sweeping programs in areas served by structural BMPs tend to not achieve measurable increase 
in pollutant reductions). 

 
Table 9 �t Additional TSS and TP Reductions 
Achievable by Enhanced Street Sweeping 

   

Study Area 

Potential 
Additional   

TSS Reduction 
 (tons/yr) 

Potential 
Additional      

TP Reduction  
(lbs/yr) 

Yahara River (R66) 2.0 10 

 
6.3 STRUCTURAL STORMWATER QUALITY IMPROVEMENT ALTERNATIVES  

 
This study identified 12 potential locations within Reach 66 where new water quality BMPs may 
be constructed or where significant modifications to BMPs could be implemented to 
substantially improve water quality treatment performance.   

 
Appendix D includes the conceptual designs for each pond, while Appendix E includes 
construction cost estimates.  Appendix F includes additional performance data for each 
alternative new pond as well as additional information regarding the life cycle cost estimates 
for each pond.  Table 10, on the following page, summarizes the anticipated performance and 
cost-effectiveness of each pond.   Additional detail on the development of present worth 
calculations are included in Appendix F. 
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Table 10 �t Additional TSS and TP Reductions 
Achievable by Individual New and/or Improved Stormwater Quality Ponds 

 

Pond Number and Name 
TSS 

Removed 
(lbs/yr) 

TP 
Removed 
(lbs/yr) 

Estimated 
Construction 

Cost 

Total 
Present 
Worth 

Lifetime TP 
Removed        

(lbs) 

TP 
Removal   

($/lb) 

Coyle South OL3 345 1.4 $147,580 $191,300 67.5 $2,834 
Thaden Pond 33467 87.3 $559,490 $633,935 4365.0 $145 
Northlawn Estates 18624 47.7 $469,750 $542,236 2385.0 $227 
Westlawn 1st Addition 4103 11.9 $199,270 $256,786 593.7 $433 
Westlawn Estates 4462 13.0 $341,770 $412,386 651.6 $633 
Oakengate 3805 11.1 $250,750 $321,279 555.6 $578 
Southlawn Estates OL1 835 1.9 $113,005 $147,894 96.3 $1,536 
Southlawn Estates OL2 465 1.3 $141,570 $183,760 66.0 $2,783 
Southlawn Estates OL3 408 1.2 $50,980 $69,854 58.5 $1,194 
Southlawn Estates 1st Add. OL5 2442 6.9 $207,500 $266,914 346.0 $771 

Southlawn Estates 1st Add. OL7N & OL7S 5337 13.7 $390,290 $461,022 685.8 $672 

 
The results presented in Table 10 represent the estimate performance of each 
alternative improvement as a stand-alone BMP.  It is important to note that Thaden Pond 
is located downstream from both the Northlawn and Westlawn 1st Addition Ponds.  
Improvements to upstream ponds will remove pollutants which would otherwise be 
available for capture by the downstream pond.  While overall pollutant capture in terms 
of weight-per-year increases with the construction of successive ponds, the cost-
effectiveness of the BMP system decreases as costs go up disproportionately to pollutant 
capture rates.  Table 11, on the following page summarizes the anticipated performance 
and cost-effectiveness of the three scenarios affiliated with construction of ponds in 
series with Thaden Pond.  The weighted average cost-effectiveness of the three ponds as 
stand-alone devices is only $178/lb-TP/yr (data from Table 10); however, when all three 
are constructed as a system, because of the overall reduction in pollutant capture the 
cost-effectiveness of the system increases (becomes less effective) to $252/lb-TP/yr 
(data from Table 11).  Note; however, that by comparison to the cost-effectiveness of all 
other BMPs in the Village as well as for other communities evaluated by MSA, this is still 
a very cost-effective alternative. 
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Table 11 �t Additional TSS and TP Reductions 
Achievable by the Thaden-Northlawn-Westlawn Pond System 

 

Pond Number and Name 
TSS 

Removed 
(lbs/yr) 

TP 
Removed 
(lbs/yr) 

Estimated 
Construction 

Cost 

Total 
Present 
Worth 

Lifetime TP 
Removed        

(lbs) 

TP 
Removal   

($/lb) 

Thaden + Northlawn 37633 99.3 $1,029,240 $1,104,235 4965.0 $222 

Thaden + Westlawn 1st Add. 35199 92.7 $758,760 $833,434 4633.7 $180 
Thaden + Northlawn + Westlawn 1st Add 38956 103.5 $1,228,510 $1,303,680 5173.7 $252 

 
6.4  DIFFICULTIES IN ACHIEVING HIGH RATES OF TP REDUCTION 
 
TMDL Reaches 54 and 59 have been assigned extremely high requirements for the 
reduction of Total Phosphorus.  Reach 54 has a reduction requirement of 72%, while reach 
59 has a reduction requirement of 66%.  Most stormwater quality treatment practices take 
the form of wet detention ponds which achieve water quality treatment through the 
process of deposition, where particulate pollution settles out stormwater runoff and 
collects in the bottom of the pond.  While these types of practices can be very effective at 
removing particulate pollutants, they do little for control of dissolved pollutants.  Since the 
phosphorus reductions specified in the Rock River TMDL are called out as Total Phosphorus 
reductions, this means reductions in both particulate and dissolved phosphorus are 
required. 
 
Chart 1, on the following page, presents the relationship between TSS reduction and TP 
reduction as predicted by the WinSLAMM model for various land uses and for various rates 
of TSS reduction.  Superimposed on the graph is a plot of the anticipated reduction in TP 
achieved by a BMP (a pond) that achieves an 80% TSS reduction.  An 80% TSS reduction 
level was selected for this example because 80% TSS reduction is the standard for new 
development (as required by WDNR and by the Village�[�•�� ���µ�Œ�Œ���v�š�� �‰�}�•�š-construction 
stormwater management ordinance).  What the graph shows is that even a new 
development which meets minimum standards for new development achieves only 
approximately 59% TP reduction.  Achieving a 54% TP reduction in reach 66 can only be 
achieved by retrofitting the majority of this portion of the Village (approximately the entire 
western one-half of the Village) to achieve new development standards. 
 
It is worth pointing out that Reach 83 achieves TMDL goals, which are equal to those of 
Reach 66, due to the presence of several large regional stormwater ponds that serve very 
large areas.  This �Zeast-side development pattern�[ within TMDL Reach 83 is substantially 
���]�(�(���Œ���v�š���š�Z���v���š�Z���š���Á�Z�]���Z���Z���•���}�����µ�Œ�Œ�������Z�]�•�š�}�Œ�]�����o�o�Ç���}�v���š�Z�����s�]�o�o���P���[�•���Á���•�š���•�]������where Reach 
66 is located.  
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Chart 1 �t The relationship between TSS reduction and TP reduction in Stormwater Ponds 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
There are only two practical ways that TP reductions can be improved through structural 
stormwater management practices.  The most common method is through infiltration of 
stormwater into the ground.  WDNR allows 100% credit for TP that is infiltrated into the ground 
(and not intercepted by a drain tile or other feature which ultimately discharges to the surface).  
Application on infiltration practices is difficult to accomplish as a large scale retrofit program as 
large regional infiltration practices are prone to failure and construction of distributed 
infiltration practices require lots of land and infrastructure to achieve meaningful performance. 
A second method for improving TP reduction in stormwater is through application of chemical 
treatment similar to that conducted at wastewater treatment plants.  Chemical treatment can 
achieve stormwater TP reductions higher than 90%; however, the cost of achieving these 
reductions are very high, not just in terms of initial construction cost, but also in terms of 
annual operating costs.  Considering that the Village has the option of continuing to participate 
in Madison Metropolitan Sewerage Districts adaptive management program for the cost of 
$50/lbs-TP/yr, construction of chemical treatment facilities for stormwater management is not 
justified. 
 

7.0 RECOMMENDATIONS 
 
The following recommendations are made regarding improvements to the creditable TSS and TP 
reductions achieved by the Village of Cottage Grove�[�•���•�š�}�Œ�u�Á���š���Œ���u���v���P���u���v�š���•�Ç�•�š���u�X 
 

1. Maintain participation in the MMSD Adaptive Management Plan.  The Village is 
currently �‰���Œ�š�]���]�‰���š�]�v�P���]�v���D�D�^���[�•���������‰�š�]�À�����D���v���P���u���v�š���W�o���v�����v�����]�•���‰���Ç�]�v�P�������(�������š�}��
MMSD each year that MMSD is using, in addition to funds provided by other 
municipalities to implement water quality improvement practices within the Yahara River 
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Watershed �t which includes Reach 66 with the Village.   
 

The Village is currently paying MMSD $50 per year per pound of required TP reduction required 
to achieve TMDL goals.  This equates to $12,000 per year to offset an estimated TP reduction 
requirement of 240 lbs/year.  This study has shown that the Village is actually 244 pounds per 
�Ç�����Œ���•�Z�}�Œ�š���}�v���d�W���Œ�����µ���š�]�}�v���‰���Œ�(�}�Œ�u���v���������v�����š�Z�����s�]�o�o���P���[�•�����P�Œ�����u���v�š���Á�]�š�Z���D�D�^�����•�Z�}�µ�o����������
updated to reflect this revised number.    
 
Continuing with the Adaptive Management Program will entire satisfy Village requirements for 
TP reduction in Reach 66 and so no additional stormwater quality improvements will be 
necessary to comply with TMDL requirements for TP.  The Adaptive Management Program will 
also achieve reductions in TSS through implementation of management practices that reduce 
TP.  These TSS reductions will be distributed to members of the Adaptive Management Program 
proportionate to rates paid for TP reduction credits.  It is assumed that TSS reduction 
requirements within Reach 66 will be achieved concurrently with TP reduction requirements 
under the Adaptive Management Program; however, this is not explicitly stated in the Adaptive 
Management Intergovernmental Agreement and should be confirmed with the WDNR.  If the 
Adaptive Management program is not anticipated to also achieve TSS reduction requirements it 
will be necessary that the Village implement additional and/or improvement operational and 
structural management practices as described in the following sections.   
 

2. Construct Additional Stormwater Quality Ponds.  The Village should construct structural 
BMPs identified in Tables 10 and 11.  Collectively these BMPs are capable of achieving a 
total additional TSS reduction of 29 tons/year and a total TP reduction of 154 lbs/year.  
Implementation of BMPs should be conducted in the order of increasing TP removal cost 
as identified in Tables 10 and 11, beginning with Thaden Pond.  It should be noted that 
construction of Thaden Pond and retrofits to the Northlawn Estates and Westlawn 
Estates 1st Addition Ponds achieve nearly 70% of the total water quality treatment 
benefit for only a little more than 40% of the total cost to construct all the pond 
improvements evaluated.  Ponds whose TP removal costs exceed approximately $500/lb 
should be considered ineffective and not implemented in favor of other potential water 
quality projects. 
 

3. Increase the frequency of Street Sweeping.  In general, there is limited benefit to be achieved 
through increasing street sweeping frequency, nevertheless, some improvement to water 
quality can be achieved in this method and could be considered for curbed streets that do not 
drain to existing or proposed future pond sites. 
 

4. Consider implementation of a leaf collection program.  WDNR has published a draft 
guidance concer�v�]�v�P���Z�D�µ�v�]���]�‰���o���W�Z�}�•�‰�Z�}�Œ�µ�•���Z�����µ���š�]�}�v�����Œ�����]�š���(�}�Œ���>�����(���D���v���P���u���v�š��
�W�Œ�}�P�Œ���u�•�[�X�����d�Z�������}���µ�u���v�š���]�v���]�����š���•�������‰�Œ�}�������µ�Œ�����(�}�Œ�����•�š�����o�]�•�Z�]�v�P�������v�µ�u���Œ�]�������Œ�����]�š���(�}�Œ��
Total Phosphorus (TP) discharges through fall leaf collection programs.  The credit is 
limited to Medium Density Residential (MDR) land use areas that are not also treated by 
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structural BMPs.     Assuming these and other criteria are satisfied, the Village could 
receive as much as an additional 17% reduction in TP reductions for these areas.    A copy 
of the draft guidance document is included in Appendix B of this report. 
 

5. Secure maintenance agreements for privately owned BMPs.   For the Village to take 
credit for the pollutant reduction achieved by structural BMPs it will be necessary for the 
Village to demonstrate that it has the authority to either require private land owners to 
maintain BMPs on their property or to maintain the management practices directly.  The 
Village should undertake a project to contact property owners with BMPs on their 
property and enter into long term maintenance agreements with them.  The Village may 
be able to incentivize property owners by allowing credits on their stormwater utility bills 
by establishing these agreements. 
 

6. Implement a program to require inspection and routine maintenance of structural 
stormwater management practices.  A fundamental assumption of this study is that 
each management practice is operating as originally planned.  It is an accepted fact that 
once management practices capture a certain critical volume of TSS, their ability to 
capture additional TSS is reduced, or is lost altogether.  The Village should implement a 
routine inspection program to ensure that publicly owned BMPs are kept in proper 
working order.  Long Term Maintenance Agreements for privately owned BMPs should 
require routine, perhaps annual, inspection and reporting requirements. 
 

7. Conduct a Water Quality Trading Study to identify practices outside the limits of the 
Village�[�•���D�^�ð���š�}�������Z�]���À����additional TSS and TP reductions.   It is felt that this plan has 
evaluated all readily identifiable locations within the Village where adequate open space 
currently exists for purposes of constructing new structural stormwater management 
practices.  Since (in the absence of the Adaptive Management Plan) the BMPs identified 
in this plan are inadequate to achieve necessary reductions in TSS and TP within Reach 
66, it is necessary to look outside the limits of the Village�[�•�����Æ�]�•�š�]�v�P���u�µ�v�]���]�‰���o���•���‰���Œ���š����
storm sewer system to identify opportunities to achieve additional TSS and TP reductions 
through potential trading activities.  These activities could involve wetland restoration or 
channel stabilization and could be conducted within the Village limits.  Development of 
this trading plan will require substantial effort and significant coordination with WDNR 
staff, but could ultimately result in a reduction of anticipated expenditures within the 
Village�[�•���•�š�}�Œ�u�Áater quality management program. 
 

8. Periodically update this plan.  As the Village expands and develops, existing cropland will 
be converted to urban development which, by requirement of Village ordinance will 
need to incorporate stormwater management practices to control the discharge of 
pollutants from stormwater runoff.  As these new practices are constructed, the 
creditable TSS and TP reductions applicable to the Village will go up.  If pollutant 
reductions achieved by new BMPs exceed those required by the TMDL, this will 
compensate for areas within the Village which do not achieve TMDL goals and will slowly 
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advance the Village towards achieving required reductions.  A periodic review of this plan 
to include these new BMPs will allow revisions to the payment schedule under the 
Adaptive Management Plan. 
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